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DETAILED ACTION 
Response to Amendment 

1 . This action is in response to amendment filed March 6, 2006. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-33 are rejected under 35 U.S.C. 112, first paragraph, as based on a 
disclosure which is not enabling. The aspect of the substrate being undoped is critical or 
essential to the practice of the invention, but not included in the claim(s) is not enabled 
by the disclosure. See In re Mayhew, 527 F.2d 1229, 188 USPQ 356 (CCPA 1976). 
Nothing in the specification explicitly states or suggests that the substrate is undoped. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1-16, 18-27, & 29-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6,482,672 B1 to Hoffman et at. 

With respect to claim 1, Hoffman et al disclose a semiconductor device 
comprising InGaAs layer (20) as an indium gallium arsenide absorption layer having an 
indium concentration of 68% (see column 5, lines 66-67). Hoffman also discloses InP 
substrate (22). While Hoffman does not explicitly state that the substrate (22) was 
undoped, such would have been obvious to one of ordinary skill in the art because 
buffer layers (24, 26) are disposed between InGaAs layer (20) and substrate (22) to 
allow for lattice matching, with the buffer layers grown undoped and the substrate being 
not conductive (see column 6, lines 49-50). To make the substrate undoped would 
have been obvious to one of ordinary skill in the art would allow for substrate (22) to 
match accordingly with the buffer layers (24, 26). 

With respect to claim 2, the modified Hoffman et al disclose buffer layers (24, 26) 
to be lattice matched to the InGaAs layer (see column 6, lines 1-9). 

With respect to claim 3, the modified Hoffman inherently discloses substrate (22) 
to have one lattice constant, while InGaAs layer (20) has another lattice constant. The 
modified Hoffman then discloses that buffer layers (24, 26) are to vary the lattice 
constant to match the substrate (22) and the InGaAs layer (20) (see column 6, lines 6- 

9)- 
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With respect to claim 4, while the modified Hoffman does not explicitly disclose 
the photoconversion structure as such, such would be obvious to one of ordinary skill in 
the art because the modified Hoffman discloses the use of the device in an infrared light 
detection environment (see column 1, lines 15-22). 

With respect to claims 5-7, the modified Hoffman does not disclose the ranges as 
specified, but such would have been obvious to one of ordinary skill in the art in order to 
obtain the appropriate bandgap in order to specifically detect the desired wavelength of 
light 

With respect to claim 8, the use of a p-type anode layer and an n-type cathode 
layer is not explicitly disclosed, but such would have been obvious to one of ordinary 
skill in the art in order to obtain a PIN diode structure capable of detecting the desired 
wavelength of light. 

With respect to claim 9, the use of a reflective layer is not explicitly disclosed, but 
such would have been obvious to one of ordinary skill in the art in order to ensure that 
as much of the light is absorbed as possible. 

With respect to claim 10, the modified Hoffman does not disclose a Gallium 
Arsenide substrate, but such would have been obvious to one of ordinary skill in the art 
because Gallium Arsenide would provide appropriate matching with the InGaAs layer. 
Also, while the metamorphic buffer layer is not explicitly disclosed to be InAIAs, such 
would have been obvious to one of ordinary skill in the art because such would also 
provide for appropriate matching of the detector layer with the substrate as the chemical 
properties are similar. 
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With respect to claim 11, Hoffman et al disclose a semiconductor device 
comprising InGaAs layer (20) as an indium gallium arsenide absorption layer having an 
indium concentration of 68% (see column 5, lines 66-67). Hoffman also discloses InP 
substrate (22). While Hoffman does not explicitly state that the substrate (22) was 
undoped, such would have been obvious to one of ordinary skill in the art because 
buffer layers (24, 26) are disposed between InGaAs layer (20) and substrate (22) to 
allow for lattice matching, with the buffer layers grown undoped and the substrate being 
not conductive (see column 6, lines 49-50). To make the substrate undoped would 
have been obvious to one of ordinary skill in the art would allow for substrate (22) to 
match accordingly with the buffer layers (24, 26). The use of a reflective layer is not 
explicitly disclosed, but such would have been obvious to one of ordinary skill in the art 
in order to ensure that as much of the light is absorbed as possible. 

With respect to claims 12-14, the modified Hoffman does not disclose the ranges 
as specified, but such would have been obvious to one of ordinary skill in the art in 
order to obtain the appropriate bandgap in order to specifically detect the desired 
wavelength of light. 

With respect to claim 15, the modified Hoffman et al disclose buffer layers (24, 
26) to be lattice matched to the InGaAs layer (see column 6, lines 1-9). 

With respect to claim 16, the modified Hoffman inherently discloses substrate 
(22) to have one lattice constant, while InGaAs layer (20) has another lattice constant. 
The modified Hoffman then discloses that buffer layers (24, 26) are to vary the lattice 
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constant to match the substrate (22) and the InGaAs layer (20) (see column 6, lines 6- 
9). 

With respect to claim 18, the modified Hoffman discloses the buffer layers (24, 
26) being formed on a second surface of substrate (22). 

With respect to claim 19, the modified Hoffman does not explicitly disclose the 
thinning of a substrate, but such would have been obvious to one of ordinary skill in the 
art because such would allow for easier and cheaper manufacture. Also, the detection 
performance would be enhanced because more light would be able to be reflected back 
into the absorption layer and such would prevent loss of light. 

With respect to claim 20, Hoffman et al disclose a semiconductor device 
comprising InGaAs layer (20) as an indium gallium arsenide absorption layer having an 
indium concentration of 68% (see column 5, lines 66-67). Hoffman also discloses InP 
substrate (22). While Hoffman does not explicitly state that the substrate (22) was 
undoped, such would have been obvious to one of ordinary skill in the art because 
buffer layers (24, 26) are disposed between InGaAs layer (20) and substrate (22) to 
allow for lattice matching, with the buffer layers grown undoped and the substrate being 
not conductive (see column 6, lines 49-50). To make the substrate undoped would 
have been obvious to one of ordinary skill in the art would allow for substrate (22) to 
match accordingly with the buffer layers (24, 26). 

With respect to claims 21-24, the modified Hoffman does not disclose the indium 
concentration as specified, but such would have been obvious to one of ordinary skill in 
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the art in order to obtain the appropriate bandgap in order to specifically detect the 
desired wavelength of light. 

With respect to claim 25, the modified Hoffman discloses: substrate layer (22) 
and metamorphic buffer layers (24, 26) such that the first surface is in contact with the 
photoconversion structure, while a second surface is in contact with the substrate. The 
modified Hoffman also discloses the lattice matching. 

With respect to claim 26, the modified Hoffman inherently discloses substrate 
(22) to have one lattice constant, while InGaAs layer (20) has another lattice constant. 
The modified Hoffman then discloses that buffer layers (24, 26) are to vary the lattice 
constant to match the substrate (22) and the InGaAs layer (20) (see column 6, lines 6- 

9). 

With respect to claim 27, the use of a p-type anode layer and an n-type cathode 
layer is not explicitly disclosed, but such would have been obvious to one of ordinary 
skill in the art in order to obtain a PIN diode structure capable of detecting the desired 
wavelength of light. 

With respect to claim 29, the modified Hoffman does not disclose a Gallium 
Arsenide substrate, but such would have been obvious to one of ordinary skill in the art 
because Gallium Arsenide would provide appropriate matching with the InGaAs layer. 
Also, while the metamorphic buffer layer is not explicitly disclosed to be InAIAs, such 
would have been obvious to one of ordinary skill in the art because such would also 
provide for appropriate matching of the detector layer with the substrate as the chemical 
properties are similar. 
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With respect to claims 30 & 32-33, the modified Hoffman does not explicitly 
disclose the thicknesses of the layers as such, but such would have been obvious to 
one of ordinary skill in the art in order to appropriately allow for as much detection of 
light as possible. 

With respect to claim 31, the use of a reflective layer is not explicitly disclosed, 
but such would have been obvious to one of ordinary skill in the art in order to ensure 
that as much of the light is absorbed as possible. 

Allowable Subject Matter 

7. Claims 17 & 28 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to claim 17, the prior art of record does not disclose nor suggest the 
use of the temperature range and the infusion of the chemicals as stated. 

With respect to claim 28, the prior art of record does not disclose nor suggest the 
use of an etch stop layer as claimed. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-33 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick J. Lee whose telephone number is (571) 272- 
2440. The examiner can normally be reached on Monday through Friday, 8:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Patrick J. Lee 
Examiner 
Art Unit 2878 
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March 21, 2006 




